Two groups of participants attempted eight examples of each of four different problem types formed by combining insight v. non-insight and verbal v. spatial factors. The groups were given different verbalization instructions viz., Silent (N=40) or Direct Concurrent (N=40).
Types of verbalization
Before discussing previous findings on verbalization effects in insight tasks, it will be useful to briefly distinguish different types of verbalization or thinking aloud. Ericsson and Simon (1993) Type 1, where information in a verbal code in focal attention is vocalised directly; Type 2, where information in focal attention but not in a verbal code is recoded into a verbal code and then vocalised, and Type 3, in which participants are asked to verbalize reasons and explanations. Ericsson and Simon (1993, p. xvii) argued that "Type 3 verbalization forces subjects to change their thought sequences in order to generate and verbalize overtly the information sought." Hence Type 3 verbalization is a reactive method, which affects processing during the task.
Nonreactive think aloud methods are sought when the aim is to obtain verbal records (protocols) to indicate how the target task is normally carried out. On the basis of an extensive literature review, Ericsson and Simon concluded that Types 1 and 2 verbalizing (which can be labelled together, "concurrent direct verbalizing") are non-reactive in that they do not affect the type of processing people adopt, but they may cause some slowing effects.
We have also found such non-reactive effects in studies of non-insight problem solving (Gilhooly et al., 1997; Gilhooly et al., 1999) . control participants and hence the initial interpretation might become stronger and more resistant to change. Fleck and Weisberg (2004) pointed out that the training given for thinking aloud by Schooler et al (1993) was very brief and the only practice task given to familiarise participants with direct concurrent think aloud was a non-insight task. Thus, think aloud training may have been insufficient to overcome pre-existing tendencies to explain and justify solution attempts; and use of a non-insight practice problem may have biased participants to treat the subsequent insight problems as if they were non-insight tasks. Some support for these views emerged from Fleck and Weisberg's (2004) protocol analysis study of a single insight task, viz., Duncker's (1945) candle problem. Using instructions close to Ericsson and Simon's ideal for non-reactive verbalizing and more extensive think aloud training than Schooler et al. (1993) , Fleck and Weisberg (2004) found no effect of direct concurrent think aloud (N = 34) v. silent controls (N = 18) for the candle problem. Weisberg (2006, p.334 ) also reported no effects of direct concurrent think aloud in a study of three insight tasks with Ns of 55 in both control and experimental groups.
Finally, the number of tasks exemplifying insight and non-insight problems in Schooler et al.'s (1993) study was relatively small (three insight v. four non-insight) and this raises questions about the representativeness of the task sample and the reliability of composite scores based on the example items.
Present Study
Although the possible existence of verbal overshadowing in insight tasks is important for establishing the nature of the processing underlying insight problem solving, and for assessing the utility of think aloud methods in studying insight problem solving, the evidence base is problematic, in that verbalization effects had been studied in very few insight problems (three in Schooler et al.'s (1993) main studies and one in Fleck & Weisberg (2004) ); it was not completely clear whether Schooler et al.'s (1993) verbalization instructions were truly direct concurrent (Type 1 or 2) or Type 3 and there was a possible confounding of verbal/spatial factors with insight/non-insight. Hence, the present study examined possible effects of verbalizing using clearly direct concurrent verbalization methods and a considerably larger set of problems than hitherto. Moreover, the problem set used in the present study included spatial and verbal insight and non-insight problems as a check on whether effects may be stronger for spatial problems. Eight problems representing each combination of insight/non-insight and spatial/verbal factors were used, giving 32 problems in total. Verbalization instructions followed Ericsson and Simon's (1993) guidelines and appropriate levels of training in verbalization procedures were given. Overall, the "business as usual view" would predict no effect of direct concurrent verbalizing on insight or non-insight tasks; the "special process" view of insight would predict impairing effects of direct concurrent verbalising on insight problems but no effect of direct concurrent verbalising on non-insight tasks. The experiment was a mixed design with one between factor (Verbalization instructions) and two within factors (Insight v. Non-insight; Verbal v. Spatial).
Method

Materials
8 verbal insight problems viz., Ship (At noon a ship's porthole is 4 metres above the waterline. The tide rises at 1 metre per hour. How long will it take the water to reach the porthole?), Fan (Joe has no psychic powers but he can tell you the score in any football game before it starts. How?), Socks (There are of black and brown socks in a drawer mixed in ratio of 4 to 5. How many socks would you have to take out without looking to be sure of getting a pair of the same colour?) , Hole (How much earth is there in a hole 2m by 3m by 2m?), Lake (Someone walked for 20 mins. on the surface of a lake without sinking but without any floatation aid. How?) , Lilies (The Lilies in a lake double in number everyday. The lake will be covered in 60 days. In how many days will it be half covered?) , Horse trading (A man buys a horse for £60, sells it for £70, buys it back for £80 and finally sells it again for £90.
How much has he made?), Dark ( A man is reading a book when the lights go off. Although the room is pitch dark the man goes on reading. How?).
8 spatial insight problems viz., Triangle of coins (Given coins in a triangle shape with 1, 2, 3, 4 coins in the rows, move 3 coins so that the triangle faces the other way.), Pigpen (9 pigs are kept in a square pen. Build 2 more square enclosures that would put each pig in a pen by itself.) , 6 matches (see above), Cake problem (Given a circular cake can you cut it into 8 equal pieces using only 3 straight cuts?), 6 coins (Given 2 rows of 3 coins in 3 moves make a circle of coins), Rope (A prisoner divides a rope in half and escapes from a high tower. Participants: 80 students at University of Hertfordshire. (36 male; 44 female; Mean age =22.01 yrs, SD = 3.70 yrs). Participants were paid £7 per hour for 2 x 2hrs sessions. tail). Even if the criterion is relaxed to a 1 tail significance, which is justifiable as the overshadowing hypothesis is directional, at least for insight problems, only one more comparison becomes significant (Cheap Necklace). A simple tally of number of comparisons for each problem type in the direction predicted by the overshadowing hypothesis out of eight indicates that for Verbal Insight the tally was 2/8, for Spatial Insight it was 7/8, for
Verbal Non-Insight it was 1/8 and for Spatial Non-Insight it was 7/8. Thus, a verbal overshadowing effect was present for 14/16 of spatial tasks and for 3/16 verbal tasks, which yielded a χ 2 (1) = 15.18, p <0.001, φ = .69. However, a verbal overshadowing effect was only present for 9/16 insight and 8/16 non-insight tasks indicating no significant association of verbal overshadowing with whether a task was insight or not (χ 2 (1) = 0.12, ns, φ = .06).
Overall, these tallies suggest that the verbalisation effect is largely confined to Spatial problems and is not affected by whether the problems are of the Insight type or not.
Solution rates by problem types
We combined the problem scores into composite averages over examples of each type. Since a few problems showed floor effects (Cheap Necklace, Coins, Matches, Tower of Hanoi) or ceiling effects (Horse, Couples,) these were omitted from the composite scores per problem types. A problem was considered to show a floor effect if the control solution rate was less than .20 and a ceiling effect if the control solution rate was greater than .80. The resulting average solution rates per problem type are shown in Table 2 .
INSERT TABLE 2 ABOUT HERE
A 2x2x2 factorial Anova with two within factors (Insight/Non-insight and Spatial/Verbal), and one between factor (Verbalization condition: Silent and Direct concurrent verbalization ) was carried out with solution probability scores averaged over problem types as the dependent variable. The Anova results are shown in Table 3.   INSERT TABLE 3 ABOUT HERE   From Table 3 it can be seen that there were significant differences between Insight and NonInsight problems and between Verbal and Spatial problems in average difficulty levels.
Overall, in this set of problems, the Non-insight tasks and the Spatial tasks were somewhat more difficult than the Insight and the Verbal tasks respectively. However, the results 
Latencies by problems
As latencies may be regarded as more sensitive measures of solving success than correct/incorrect measures (Gilhooly & Murphy, 2005) , analyses were also carried out on latencies (non-solutions = 240s). Latencies per problem type and verbalization condition are shown in Table 4 below.
From 
Latencies by problem types
The average latencies per problem type and verbalisation condition are shown in Table 5 .
INSERT TABLE 5 ABOUT HERE
A 2x2x2 factorial Anova with two within factors (Insight/Non-insight and Spatial/Verbal), and one between factor (Verbalization condition: Silent and Direct concurrent verbalization) was carried out with latencies averaged over problem types as the dependent variable. The results are shown in Table 6 .
INSERT TABLE 6 ABOUT HERE From Table 6 it can be seen that there were significant differences between Insight and NonInsight problems and between Verbal and Spatial problems in average latency scores.
Overall, in this set of problems, the Non-insight tasks and the Spatial tasks scored higher on the latency measuret than the Insight and the Verbal tasks respectively. The results in Table 6 also indicate that, as with the solution data, there was no main effect of Verbalization condition and no interaction effect between the Insight factor (Insight v Non-insight) and Verbalization condition on latencies. Thus, these results again replicate the lack of verbalization effects on insight tasks reported by Fleck & Weisberg (2004) and Weisberg (2006, p.334) and counter the hypothesis that verbalisation effects would be particularly strong for insight latencies. There was an interaction effect between the Verbal/Spatial problem factor and Verbalization condition on latencies (F (1,78) = 6.20, p < 0.01). The interaction pattern shown in Fig. 2 suggests that spatial problems were slowed to a greater extent by verbalizing than were verbal problems.
INSERT FIG.2 ABOUT HERE
Analysis of simple effects of verbalization condition on latencies found that for spatial tasks, F(1,78) = 3.67, p < 0.05, but for verbal tasks, F(1,78) = 2.78, ns.
Discussion
On the "special process" view of insight put forward by Schooler et al. (1993) Overall, the lack of interactions found in the present study between the Insight factor and Verbalization condition on solution rates and latencies supports the "business as usual" view and does not support the "special process" view that un-verbalizable processes are particularly involved in insight problem solving. It may be argued that the present report is relying on a null result and that such a result may be due to lack of statistical power in the study reported here. One may be note that Schooler et al.'s (1993) key interaction results showed a 35% difference between solution rates for insight tasks under verbalising v. silent conditions. This difference in proportions translates into an effect size (h) of .54 which is a medium sized effect (Cohen, 1988) . The interaction of Problem Type X Verbalisation, The present study was more powerful than Schooler et al. (1993) , in that its group Ns were 40 rather than 20. Furthermore, the composite measures used were more reliable, being based on 8 items each as against the 3 or 4 used by Schooler et al. (1993) , which increases the power of the present study. Overall, the absence of a Problem Type X Verbalisation interaction in the present study cannot be easily attributed to lack of power as compared to Schooler et al. (1993) . It can also be noted that the analyses on individual problems found little sign of significant verbal overshadowing even with multiple one tail significance testing over 64 comparisons (32 problems x two performance measures yielded 5 comparisons in the predicted direction, significant at p < 0.05, one-tail).
We suggest that the previous results which indicated verbal overshadowing in insight problem solving were largely due to confounding of insight and spatial task factors. Thus, the significant interactions of the Verbal v. Spatial problem factor with Verbalization on solution rates and latencies in the present studies are consistent with the view that previous reports of impairing effects of verbalizing in insight tasks (Schooler et al., 1993) may have reflected a confounding of insight tasks with spatial tasks; such tasks are generally impaired by verbalization because of the need to re-code spatial information into verbal form for reporting purposes (Ericsson and Simon, 1993 ). An examination of the degree to which individual problems matched the predictions of overshadowing indicated that such predictions are generally accurate in direction for spatial tasks but not for verbal tasks irrespective of whether the tasks involved insight or not.
In terms of theoretical issues regarding insight, the present results suggest that insight problem solving does not depend on processes that are disrupted by verbalisation. This conclusion offers support to the usefulness of verbal protocol methods in studying insight problem solving. The exact processes involved in restructuring under the "business as usual" view need further clarification. Explicit heuristic search processes aimed at changing the problem space as suggested by Kaplan and Simon (1990) are candidates for further research. tail; a = p<.05, 2 tail. - N=40.
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